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The main focus of CO2-water-rock reactivity studies relevant to CO2 storage have been in the bulk 
aqueous phase where CO2 dissolves in formation water forming carbonic acid with resulting initial 
reactive rock dissolution.  At reservoir conditions with injection below 800m, CO2 exists in a 
supercritical (sc) state, and this buoyant supercritical gas head will be in contact with caprock.  The 
scCO2 phase was previously believed to be unreactive to rock.  However, formation water present 
dissolves into scCO2, and this resulting wet scCO2 phase has been recently observed to have 
reactivity to rock.  Recent studies of natural analogue CO2 storage systems have shown high 
reactivity in the gas leg area just above the water line in CO2 rich basins (Australia and New Zealand), 
with enhanced precipitation and reduced porosity at sealing units.(1)(2) 
Impurity gases (e.g. O2, SO2, NOx) will be present in stored industrial CO2 streams, and a proportion 
of these are expected to remain in the scCO2 gas head, potentially in contact with cap-rock.  The 
impacts of wet scCO2 and impure wet scCO2 to caprock have so far mainly been unknown, and 
warrant investigation for storage security.  
Laboratory scale wet scCO2-clay-SO2-O2 and wet scCO2-caprock-SO2-O2 reactions at reservoir in 
situ conditions have shown the precipitation of secondary sulphates including gypsum, alunite, 
jarosite concentrated along surface edges and cracks.  This may be a mechanism for self-sealing of 
cap-rock during impure CO2 storage.   
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